A soil sampling and analysis program is the most direct means of determining the concentration, inventory, and distribution of radionuclides and radioactivity in the environment within and around nuclear facilities.
INTRODUCTION
The sources of most radioactive elements detected in the environment axe fallout produced by nuclear weapons testing (Klement 1965) , the burn up of satellite power sources in the atmosphere (Perkins and Thomas 1980) and around nuclear facilities (McLendon 1975 , Nyhan and Hakonson 1976 , Nyhan et al. 1978a , Hakonson et al. 1981 , Gilbert et al. 1988 , Litaor et al. 1994 , Conrad et al. 1995 . Soil provides an integrating medium (reservoir) that can account for contaminants released to the atmosphere, either directly in gaseous effluents (e.g., air stack emissions) or indirectly from resuspension of on-site contamination (e.g., fugitive dust from Solid Waste Management Units
[SWMUS]).
Subsequently, the knowledge gained fiom a soil radiological sampling program is critical for providing information about potential pathways (e.g., soil ingestion, food-crops, resuspension into the air, and contamination of groundwater) that may result in a radiation dose to humans (Healy 1977 , Lee et al. 1985 , Pinder et al. 1991 , Bunzl et al. 1994 , Fresquez et al. 1995a ).
Radionuclide concentrations and radioactivity in soils collected from regional (background) locations were first reported by Purtymun et al. (1980 Purtymun et al. ( , 1987 I I ------_--- 
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E. METHODS & MATERIALS
Soil surface samples were collected from relatively level, open, and undisturbed areas at LANL, its perimeter, and surrounding regional locations starting in 1974 (Purtymun et al. 1987) .
Areas sampled at LANL were not from 
m. RESULTS & DISCUSSION

Regional Background Stations.
The 21-year upper-limit regional background concentrations (mean plus two standard deviations) are given in Table 1 . These data represent the 95% were very similar to radionuclide concentrations and radioactivity reported for regional areas in past years (Purtymun et al. 1980 (Purtymun et al. , 1987 (Purtymun et al. , 1990 pCi mT.,-') was detected in soils from the Frijoles station, the highest concentration of 137Cs (1.36 pCi dry g-') and gross alpha activity (9.53 pCi dry g-') were found in soils at the south of the State Road 4 station, the highest concentrations of 238Pu (0.004 pCi dry g-'), 90Sr (1.57 pci dry g-'), uranium (5.20 pg dry g-'), and gross gamma activity (7.60 pCi dry g-')
were found in soils at the TsankawiPM-1 sampling station, and the White Rock soil sampling station contained the highest concentration of gross beta activity (16.83 pCi dry g-'). Although these mean concentrations were significantly higher than regional background levels at either the 0.01 or 0.05 probability level, many of these sites were based on samples (Purtymun et al. 1990 , Mitchell et al. 1990 concentrations were probably a result of Laboratory operations. Elevated levels (Le., above background) of 3H (Purtymun et al. 1973) , "9~"0Pu (Nyhan and Hakonson 1976 , Conrad et al. 1995 ), "Sr (Fresquez et al. 1995b ), 137Cs (Nyhan et al. 1978 , Wenzel et al. 1987 , and uranium (Becker 1992 , Fresquez 1994 have been reported in soils within (1) the cessation of above-ground nuclear weapons testing in the early 1960s, (2) weathering (wind, water erosion, and leaching), and (3) radioactive decay (halflife) (Rogowski and Tamura 1965, Wicker and Schultz 1982) . Tritium, which has a half-life of about 12 years, exhibited the greatest decrease in activity over the 21 years in almost all of the soil sites studied, including regional locations.
Only a few gross alpha readings-ne located on-site (TA-5 1) 
Reg. (Background)
"(D)=downward trend, (U)=upward trend, and (NT)=no trend. b*Significant at the 95% confidence level.
"Trend analysis was not conducted on locations and/or radioistopes (241Am) with less than four observations (please see 
Total Eflective Dose Equivalent.
The TEDE, based on the mean radioisotope concentrations, for a person living within LANL boundaries, assuming a residential scenario (Appendix C), ranged from 1.5 mrem y-' (east of TA-54) to 5.6 mrem y-' (east of TA-53) ( Table 3 ).
The TEDE was calculated using RESRAD as the effective dose equivalent from external radiation plus the committed effective dose equivalent from internal radiation (Yu et al. 1995) .
Cesium-137 and "Sr activity contributed up to 80% of the TEDE that would be received by people living in these areas.
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Appendix D. Model and Parameter Assumptions and Uncertainty Assessment
The dose rate estimates in Table 3 were calculated using RESRAD parameters 
